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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
access network that avoids effects exerted on a user to 
the utmost, due to faults or deterioration in a 
transmission line or the like, enabling quick recovery of 
the line. 

SOLUTION: The optical access network is provided with 
a subordinate node unit with an access system optical 
branch circuit connected to a subscriber side unit via a 
subscriber fiber, a host node unit having an access 
system subscriber unit, and a relay fiber transmission 
line that interconnects the access system optical branch 
circuit with the access system subscriber unit. The relay 
fiber transmission line comprises an active system relay 
fiber transmission line, and a plurality of standby system 
relay fiber transmission lines, whose paths differ from 
that of the active system relay fiber transmission line, 
the active system relay fiber transmission line or a 
plurality of the standby system relay fiber transmission 
lines are connected to the access system optical branch 

circuit via a 1st optical switch, and to the access system subscriber unit via a 2nd optical 
switch. 
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i. BuiaTi'-fe;^m7(£5>iKia8S<hm(iaT^-fexl^ftlA* 

MA^acc. misM2<o%:^^ v^^i^i^xmm' ^ 
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St, 

iBTfii ^ - h-mm^^ § ti •& T •) m^^fe©^-' < - 
i * w-r i c <b imwits- i * fc«is#^ 2 «: 



(2) #132 00 2-3 68 65 6 

2 

W^Wia±«3(i-^:)fe©WSitem> *JJ:0', HtriBT«5<t-^ 
m^e^i' fcteW 5 wilBT D ft^>fe©«;©|gl|{c«-:J# . 

miimm?k<D'pmy r ^^BMrn^kumutmsti, 

i)\ «riB3Sffl*©«i(lt7r'f>'<eaiK4«Jffi1Sf»©^fll 

mOfpmy r >'^•eJll8g©4'© 1 -:?©4'«J7 r^^-<Bm 

UK jjn^ > StriB±{ifflij*j J: crFfit«ii$ii®iig{c*j w 

S> H«iB±{4ffiiJ^*(ISJ«S<!:MiBTtiflii|^m*IJ®i5g 

<!: ©ffl-r insm 3 n * miiB^wm©e^i«si©*ii;£ 

br^^s*\ mizmmm<otpmy r -{ j':&k^i:m 
tzmi<o^mm<Dtpmy r a -'^e^siis©*© 1 o<oti« 

7 r >'<e3gJSK:^ O §^ -53Cp*#i|»r-rS C i 
•re^:^^4K:fB|g©*Ti'-fe;^^-y F^-i'. 
mim. 6 ] MIBT 0 H^ffl-t- d» {C*j W SHiBffi-^ 
20 3!6©*C£ifell, *JJ:UfWnBTtt«9!^^i^gK:*jt:r* 
BiriB^I*iim©e^tfc^©W5£M^«, BuiBJ:0:^rpJ 
©mfiB^!^$iip7^(CfiS$ n-c . «rr^^i^!^$iJPig 

iiraB± ^ ^ tcfc w s iirefi#ife©*j^ii. 

©eitt«SI©*iJ©tell«. mriBiOm^ffl^-^fteJ:^' 
M§B±^ffi>ll^$<liiiPSga;»' 6f?iBi^f^l^aii|{iip^(c 
3iS05n.sc <b«:!|$®it--2.if^4 *:fcWi««J®5 cc 
S*S©36ri'-fe;^*5' F'7-t5'. 
30 Ci9*«7] 8frS!±filf^-Figg{c8^3ti. 

fnBS^I^^milS». l?^^l^©4IM7 7'f^^' 

>'^e^«rBuia^S!©^^©4^«7 r '^>'^•e^gS©* 
© 1 o<Dt*i«l7 r /^•^Ej^iSK:^•3#^.5*^©«»rifell 
«rB(ria->x ^ A-^SJ^gK: ji^-r .6 c <!; ^rl^Sit -r ^.iS 
0^*31 6 ©i,>-rti*' 1 :«{cia«S©36T i't 

f F "7-;^, 

40 T^^<ei^K*W»)§^^JS^«:. mriBffilBt©^,^© 

ii.^©*ffi:7 T 'r-'^'e^©t^J© 1 -ooDttiffi^ r -c>'<g 

g(C^L. 

B!riaTfiffl!i^$ij®s?g«. Btria«j#i^*M2©ie;^ 
50 ffrfatfat^r-^MeMiKiiiuos^fcsitc. itriB^grt 



3 

teCDtfi© 1 -:«Di4i«-7 T ^^eSUSK^O 5 C <b * 

«i:7T'f>'-?G3iiis<!:(3Diffl(c-e-n-eniHasn. 

1 1 ] jgg^^iSigi . 
-^(D^^^. 4s^cmia!g%iKHiiPI^»:4<}(:f«Wia 

wsifm%<!yw^i;m<Dmi^^-^. B^isa±^):^l^^©tu 

6ti;iti9ea$g§si^§£m$(i@i^s(cii^'r ^ c ^ ^i^m 
i-r-sai^ 1 0 s/ciiii^ 1 1 ^wm>^- ksi 
s. 

1 4 } T&WJ^- F^gF«3K:a:WP>n.5r 



(3) !|tg§2 0.0 2-3 68 65 6 

4 

sina3iffl^*st»»ffi®!o^fflis^<D««t7 y 
(aaigi %iiiL s c <b s&itfiiii r s - F«g. 

[ft^ 1 5 } a^S^^iSSi . 

fria3^»<D4Jili7r-</<e3glK*/H,r. WffiTfiJ:^ 
- F^g*'6|qfB±fe^- F»g-^eji§ns±»3m^ 

tcia«£<D^-F^, 

Ci«*i 1 6 ] Buge±o<i-^ffl*-^{c*$wswrfa± 
eejusn?.. MiB±&^-F^g*>?.tfriaT{4>'-F 
Fi?g*Jj:crF&fflI>'-Ftlg«:*jW*, iJia^Sijai 

£gs ^Mfar&iiii^ - Y'ikm5H<!msimmm.i. om-q 

m^iCt t -r -5gB*31 1 5 fciBtt© ^- FSI 

go 

[M*^ 1 7 ] B5iasia(*3^m*ir^jig«. wrtaB^ffl 
?k<D'my r ^^^^immLxmm-ri>:/)\ mam 

»®^^©«1i«t7 r © 1 rxDtpmy r 

40 ftj-r-sciiitai-riit^i e«:faK©>'-FJi 
g. 

yr ^^'(&m'S:m*)m^i>m^ic. mrsatt^©^^ 
(o^my 7 ^ j<BM^<D'p(r) 1 rxoi^my 7^^<Bm^ 

'mm<Dfpmy 7 -r ^eiMffi©*® 1 r>©ttiai7 7^^^ 

esisstc w 0 s^»j#^<^r*fiiaMm*flsii7e«:sa l 
r. Birie^ta$iJ^^g*>6«(rieTfiLfi'J^- Fi^gi*9©ii 

50 ^SimBtC^^l/. 



5 

«iS*S 1 7 {CiEttOD^'- Kiia. 

r^-fe;^*»nA«$^g*Wt-s±fii^- HSigi. 
mvabsx. 20 

iWKT i' -fe;^ JsanA«^gt ^mm-r?>m i ©3^;:^ 
y T -r>'^•e3al^^:^!riBr^'•fe;^JR3l6^^SHK^*«M■r 

mnos2 1 ] wrffi±fi[^- FSSrttc. ijsjifity 
t/T . mriBTfik y - F*lg*^ 6Bute±fii >' - K*|g 

iuiBi^F*3Si!aimiig©^jKrie«(cs^». mimm 
^.<D^my 7 -Y -'<e^?:Sfriatfif»©f^«j^©*«i:7 r 
-r-'^is^K©*© 1 o©tt3fiir7 y -f/^eaiKtcisogA 

■SC t*«F«<!:-r*i9*312 0«:ta«©36Ti'-fe;^* f 

[ ii^Ji 2 2 ] wrfB^g(*9^m*iJS)Sig». «ria± o 
e-^7fe*jj:crroft-^3te©*ii5ei^^{cm. wfiBifii^ 

-KSffifeJrtTFtty-KSggecfcW*. Srtaifiiv- 50 



!|t§a2 00 2-3 6 8 65 6 
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K*|g*jJ:t>Tfi[^- K$^a<t©W-C. i?fB3««IR*jJ: 

*ii5eMm«:s-^#. t?rfa3iffi«©««t7r-C'-<ejii^?: 
€:«friBaiK©^(iiK©««i7 T >'^•e^lss©'^l© i -o© 

ffi<fc^-5f»^2 l«:^©5l£T^H2;^^s» h'7-i'© 

2 3 ] usBTti - FilBtcfcw «B?rsam# 
3fe©*i«^«. *5<tofmriaim*ii®i3fe©e^ft«©fJ^ 

il^;^?:. l«^f):^|Sl©t!rBB^«ftimi:)(£«:SMU-C. m 

ieiigrt^ts©i^iig{cji»iTS c t ^r^FSti-r -sit* 
JS2 i*ft:{*iil^2 2{cffi«©*ri'-fex*!» hr7- 

i'©*il®i:;^o 

»©«t^8t7y-r/<esii»%«itsi/-c€effl-r4j!p, sirgB« 

f^©^m©ctJ«:7 T -^^^•^2^K©«^l© 1 -5©itiiBt^ T 

aj?g«:aftrr.5ci^i:!^®i-r.si»^3i2 i^jrt,»L/» 

2 3 ©t>-rti7&i 1 3B«:iE«©:5fer ^^42^ * 9 F "7 - 
f©S!lffli:^. 

[w^2 5 ] mm^\>mmmim.\%. mt^^m 
7y-^>'^•^5SlS8*^»)g^5lt^cc. Miam 1 ©tK^ 
^ 0 #i . Bf)S^*©4j«7 y /^•e^l6S*> 6 

i^S0R©^*©4>iRl7 y -f ^^eailS©!^!© 1 -o©il3 

«^:7y-Y>'^•ejtffi(c^»Jm)^^{c. firsB^2©*^'r 
5^*. i(r^3iffiis©t|i«i:7 y ^ /leiMK*^ efjiaafgt 

©5Ht3R©=t»«l7 y >f /-cfejaiK©*© 1 ■:J©ttJat7 y A 
lOffiTfii^-Filgt*. ^SI[«0«ifi>^{ci£;DTfiJSBm2 

«iffi«8:©^«©««t7 y -f ^^*eJ§is©t^l© 1 -on^ 

«|7y^/-?e2IK{c«J»)#^, 

@ffia<t>«7 y ^ /•ceiiiss*w«3 s^/c^tc. wia^grt 
m»«s«. B!rgB±fl[^-F«g*jj:crF<a^-F 

Siacc*iW*. |!ria±»)S-^teJ;i>-TOft#36©*il5£ 
^n^L-t^m^2 1 ^C(,>bi»*]S2 4©C»rti*> 1 

J9{ce*8©3i£Ti'-fe;^*7 F!7-i'©*«ai:^. 
[18^312 6] i9iB^rtgta$(J(5)^«> B9ia->;^ 

y -f h . mim^cy^mmo^n yr^^fm 

^IK©*© 1 -zxDfpmy y ■^J^BmS&lc^'OW^^Ci 
«:!^®l<!;t-*W*ffl2 5tcatS©3tTi'-fe;^*f F-?- 

[Sl*3l2 7) ri'-fe;<*nA«7y-^^<4yM.-c»nA 



•I •» 




(5) 

7 

or. 

«iBt 7 T >f /<eSllg<D— o{c«J »3 SS fc«{><3!>*fl8l»r^ 
-PSIH*jJ:crFfii>'-KigBi<Olffl-r. «r^ffl»4B 

2 7 lCB2*8<D*UaJ:/a i/^ A, 

MUX, miimmmo'pm^f r ^ ^t&mip>^msimm 




!|#|g 2 0 0 2 - 3 6 8 6 5 6 
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ffi^-Kiss4Bj:cfT{a-^-K*ia«c*jw5. mria±»3 
J: err •? m^m>^mm:'^m s -lis^iii e 

*SiS!S<f. f?ga'>:^5=-A^«g«:iE^?C'^9#^*i 
%!RFSI[i ^ -SSi^Jl 2 7* fcttWSaS 2 8 «:I3«©*(I® 

i^mvtcmic^ f!fia#^)ii4/ai<iL#ffi7=&. 3>f^ 
- f tcmf ^ -fr -5 c i «:!^ffii -r «is*i® 2 9 (cf a*8® 

[000 1] 

*7 h«7-i'{c*j(,iT. m^m^m (WDM ; wavele 
nqth Division Mtlltiplex) fi??B^fflC>"C3&S!©3.— 1f 

aiBT«fc8?>©^5Riffi«©«Ji!t&jS*i<fcOf4iaD#it5Er 
[0002] 

[fie3iE©aji5] *ai8KA«. 4^//tr?r hi?5y^©«#% 

•7-i'i^:^f"A*. !»BK2 000-33468 4#-C!i 

'7-5'i^;^T-A5Sr. ^immti.^'>. msic^armm 

mxit, 7 i'H2;^^3fe^|iIS85 iT&y - F 2 tCiBg 
rifbxmmAm&S (OLT : optical Li 
ne Tenninatiol. OLTili^. ) 4*± 

fii-z-F 1 (CEgL. -e-Lr. OLT4K:. tfj^t^T-^ 

'<'>'<7*/M^T. JnA^^g (ONU : Optical Netw 
orkunit. OT. ONUiO^. ) 8*^3'-^ 

K«iKO-C«fiR$n«. 09W. 08K^-r$fe?T^© 

1 4 (OS). 15 «jgg^^jgS. 1 6 , 

1 9«WDM {Wavelength Division Mjltiplexinq) * 
^7. 17Wi6*e«iS. 1 8ttF7>;^jK>4<'. 2 0« 
%i3-:f=y. 2 1«3.— »fi¥. 2 2 »ttJA^* F C'-f 
-^>ir-7:c->^. 2 3«^*S?g. 3 9«3I£S«S 
(OR) -C**. «T. 5tffl6?8*C*jl:t4^#©e«*r 
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[0 0 0 3] s-r. TO:&(fi)(cot,>rui^-r^.. ±ii.y 

5ia^<tS(OSl. OSn) 14{Cfct,»-C. i 
n^nS2SAl. A 2. -, A n<D?fe«^CC^g|-rS, 

WDM*:/^ <m«. 1. 5 5/1. 

W;^?'J<- h K:«i^3n/c5t:*7-^ 2 0 (CJ: f) « SigS» 
7*:A-LrftlA««d«S (ONU 1 1. ONUn 

m) 2 itcA^sn. m^m^icmi^titc^icm^ 
[0004] ^^cc. Jl»):^rl^iJ{co^,^rl^^?gT5, 

g2 3*>6SftlA^fl(^g (ONU 1 1. -. ONUn 
m) 2 1 (CX^StlttmSi.mmt. iKSA a<iW6ll#K: 
^Sn. SftIA«ffli)J?i:2 ItJ. iCi-'-h-F^ODOL 

T 4 *> 6 ©siefgm«ca-5# , 3fe* ^ 2 0 -cm-^iwaf 

^L/JftC^Jc^ft^f-f 5>i^CCj:i5> flDA*7T-<>'-57«: 
^■rs. T&-^- K2«c*j(,ir. C©7fem-^{3:> 316* 
7'^2 0?:ffl3aL/. ri'-fe;^^76^?-iK|518S5(CA;^33 
j&SA a©:i(£<i-^». WDM*7*-7 1. 
3/1. 5*:/^) IQKiD. TO^^i^Stl. 

1 8{<:*il>-C. S?fi^^a?gl 5<D?Sfi 
^»!tt{C*tI&L/-fc?fi!gA 1 ' . A 2' . •". An' <D^ 

eii!K6(cA*3ti. ±&^-F itcoisn-s. ±fic 

F 1 {C*il»r. 4'«t7T-f-'<e3l8S6*«6A:t>3n 

fcie;^S3fe^#«, jgg^^jgg 1 5 «: J: O SifeSK 
^«S*X. 3teSmS (ORl. • -. ORn) {CJcOS^ 

[0 00 5] CC-C, a^SA 1, A 2. -. A n t 
{*. 1 55 0nm^l 5 8 Onm^fCgU. 

fSl 0GHz~®l 0 0GHz©3fe^ffl?fg:ra|l|l*Wr-S 

B) U--lf?:ffll,>5Ci*s#^€,nS. — jggAa 
i LTtt, ± 2 0 n mggCDjgStSejWi^'^Snrfc 
•3. m«l 3 00 nm^^l 5 5 0 nm^*5fflC^6n 

4. :Jt^sti/-c», jnA#©e?sw©Ji«s«-rs3t«) 

SA r . A 2' . An' i LTtt, &gA 1. A 
2. -. Xntm^iC. m^ii. 1 5 5 0 nm^-t>l 5 

8 0 nm^vmm<oj/tmmmim'S:m-ri>r&^nm(om 
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SffiS<Dilft>7ej!it D F B U— tf €:ffl(,>SC 
[0006] 

[»l^^f»%l/J:^&^^$»li} m8iC7jktm^^f^t& 

gl 5<Djg[ft©^^jS?*fc4m (m»a«l3^) . 3^*:/^ 

«. ±fi!>'-Kl®0LT4<!:, Tfii^- F aOTd'-fe 

;<?g3ict5ji!ftiHis8 5 i ©rate Kg $ T >'-«e^ 

BS6». WDM3KJg4^(,»ra:^mxn©JL-1f©ft-^ 

10 (11. 12. 1 3) *^»ti/re2i-r4. L*iUJ& 

», l:*©i?c*ie.^fiR3tir*jO. tfitt'^r-Y-'N'eSISS 

BP^v HI 0{C5x-rJ:^tc. WDMa$l5«:ffil,»-CgtS^t 

20 WSCitCfti. 

[0 00 7] 0*0. jfcS^jggl 5©jg?S©^:9-?g 
»*m. 3l&*:;^^®^(!ea^«n<!:rSi, «f«t7 r 
eaiK6<D 1 -jT^fCDSfRb&s. S:^mx n©3.— tftc^S 
?r^^SCi{c^j:S. «tJfilJK-C^<fflt>?>n-SSONE 

T ( s D H ) K'fK-ctt. ass:©7 T ^ ^<&mm-cmmi: 

^m.L. ^Z'fU^ly^-J'i^v F (SOH) K^^fip 
( I SBN4-274-03430-5) ©P5 7~6 2# 

30 M. ) , )2:J«T4'-fe;^*9 F'7-i'-r«Ti'-fe:^»jnA 

^^■il^SKtC S O N E T<D*ilg^CD«lie!fcS^t-4 C 

[0008] *^«. f!rs8e*sjR©Bgjs.**»9fr 

Sfc»«:iQ:3nA:fc©-C*0, 2f:^<DBW«. 31&T4' 
■b;:^* s- F v-i^i5j;:lf%r{^-^:^^ v F '7-i'®S0ffll 

[0009] 

50 TSBOiiO-C**. 3|c^W. ±ffi>'-F<k. Tfflt>'- 



•:'9^=&i3gL, Pl^tC. T&V- FrtCDT 5' 
1 0 0 1 0 ] S A:. :*:^?g-e«. ±fi>'- Krt©» 1 <D 

y 7 A f^B^*s^zj^im^.<j>wm>^ii^y 7A^^BM 

ftSmi. Tfii>'- Fl*3«:iBBSn-5Tfi[>'- FfflIK* 

!^«(Hai3i£©eiiH^sg?:*is-r^., c©ti^K:. fjia± 

tool 11 3 etc. ±a^- FrtCc. T&>'- F*>e. 
±fi[ ^ - F icmmrr ± 0 ffi#©±jSS®^tf-/N' y - 4 

fiL^- FA^eTfii^- Ftcj^-rsTom-^cD^&g© 
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[00121 msi^mmmmmsit. fpmy 7-^^^mm 

(C. tJJto^C, ±{4^- FF»3©mi©7l£;^-r --r9=-^^0# 

-Frt©^2©3l£:^'f-y5^?rW0m-5. ^©f^. ±fi 
^- F©±«)«#ffl*-^fcJ;!>T{4-/- Frt©TO(t 

fs. 3P>(c. *^q«-cw. t^;^f-A^iia*>6©tg 
. Mmmo^i&y 7 A >'^'e^ss!!p 6^iiis©«t^© 

20 «. f!rjSbfc3er4'-b;^*9 Fcz-i'KjSfflStiS-'- 
[00131 Uj£l/fc*®{cJ:ti«, =¥';</t F if'^T. 

30 *scit?. ft#©es«igi«%5i«-rsci*ioi«g-c* 

p,tifce5ii8s©aiB*i^te-c* o > a.-^icm,xmn 

(00141 

[^Bj©||ig©j^,®] «T. Hffi«:#^Lr*^?«©|| 
i6©J^SS*»iWCCSi?aTS. ^j:iJ. IIJ6©}^,®*Si?B-r 
4fc»©^0«:*$(,>r> Slfi64Wr*fe©WliI— # 
^©filOilL.©^^?^}*^^^-^. 

[il«fi©J^® 1 ] S 1 «. *i%IB©^<D^S 1 <0%7 



13 

frt^'iliC. ±tiy- K 1 (COLT4€:Begl/. $/c. 
Tfe >' - H 2 tc. ^^^iS^CDlBS <ctate tUtcTi^^:^ 

[0 0 15] BP%. 2|i:^<D?^«©5feT4'42>^*-y hC' 

F2i©iai{C, 2*©t|i«t7T-f-'tesiK (6. 10) 

r, 11. 12, 1 3«. 3^^©*ffi7r-<>'<6*G 
S|-r«<t#*5^L. 4 1. 4 2. 4 3». ^^<iD4»« 

7T>f-'>'i o^eis-rsm-^^^Lri^-s. 2|s3«fi©?^ 
teiotc^oos^s. -g-nKjzo. ejMBS^aiBL. sis 

®<D^«0ML/t:. 02©! 1. 12. 13{C^-rJ: 
^{C. OLT4*>6©«^*^fil*Ott^r7T^M£al 
Kl O^igSb-C^— !f{C?©^L.> l^»tC^3^©«iK 
:7T-f>'<ejll8Sl 0 4/M<.r. J.— !f3»i6©1i#t>OL 
T 4 (ClSai-r S C <fc *SBI|g-C«. * . 

CO 0 1 6] ^feSfe^a^^rfflc^-c^eSsn-s. 

m-Ti. H3«. *SIJ6©?^!S©*ri'-fe:^*!r h>7- 
5'©»*fi'j*«^*7n-r:?'a t» i^0-c*5, S3 (c^-r 

<fc5{C. *Sd6©Jg,^-T?«. 3Kffl3^©*«t7T-f>'>*eiil 
l88iOLT4©Si^,^fiS{C01©7fex;-f y^40. 

mm^ 5 ©«iK,'^jfifi?«:ii 2 ©Tfex ^ 4 8 ^sa-r 

■S. -eut:. mi©3feX-f 2r9^4 Oi. I»2©3fe;^-/ 2» 
^4 8<!:©lffl«:. ^^©4'illt7T-f''<ejll88l 04« 

^l©76X-i'v5^4 0t||2©3fe;^-/-y9^4 8 

«:WD#^StSS-c**. tjiis. S3{c*j(,»r. I4tt 
ilSimS(OS). 1 5«j!gS^^iSS, 16«1. 5 
5/1. SS*^'^, 17tt3felt«iS. 18tth^>;:^ 
5i<>^. 19»1. 3/1. 5*^^. 20»5K/7:/ 
■5. 2 1«a— tfgf, 2 2»»nA«*9 

2 3ttjg3^a, 3 9«3feSmS(OR) 
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[0017] [|yS©J^fig2 ] B(r^©||JS©ff$.<^ 1 «, 
4iilit7 r -<v'>*eii8S«:2S^fc-r-S»*:fi<J^c«^?:^L-r 
48 0 . c n;te-W-c»t»ii8l7 T -'■?eSliB5©5^<b*j J: V»f 
'&*^W-r-5CittT?t;&:t,^ S4«. 2|!:^l^©||SS©Jf$ 

i>\a-cs>i>, 04«:5^r<fcO«:. *||«fi©j^S|-cw. o 

IS (NEMF : NetMork Element Management Functio 
10 n. «T, NEMFit*^. ) 5 0<i:. mK^m 

mm^mm3 0 WDM*7'7 3 2ii&iBSL, * 
/c. Ti'-fe;^l^3e:9-i^|5IKl^«:, T'J^i#ffl*-^3 8 
i. S«*flfflIffijaiS«S3 0i. WDM^t/^S 2<t. 

ray- k®ibbs5 i <!:%iBH-r4.^-c. H3K:^-r 
6©^b4sj:cf»f*«ittiu. 3iffla^©ttiiiii7T'r>'<e^ 

K6*>6?^<l^©«tJ«l7T -^^N-ejMggl OtC^O^iS 
J:^«:Lfcfe©-c*^, fe^T. 2f:*ifi©3ig-®«:*jw^,. 

20 isfla*©iti« 7 T ^ /^ejsiK 6 ©3i&<tfe J: af»r©ifta 

[0018] ±0m#ffl*-^3 5tt. OLTrt©. H 
1 ©3feX 9^4 0 i . jgS^^iSS 1 5 i©|ffl{CiBg 

ti. Tif^ ;^^5t»fe|5IISrt©l^ 2 ©316:^ tr ^ 4 8 

^©wfciegsn. ±e-^-Ki*'6jiHisn^T')« 

30 #©*jg«©^9f-'>->7-*ai5t-rS. ■€-4a-e*i©*-^f 

Tr^ntm^. Pi ^m^i,tiE-^tmmti>. m. 

L^l,mPz <Pz <P, ) *t93£L/. &*-*©■=&- 

^fffi**. Pa «-rc*n«s«. p. ii&^i>t]Ent 

*ijs-rs, ^t*j. -en-en*- ^jftctei^T, *-^Sfffl*s 

40 ri>Mtmm<omr:^micj:i, 

[0019] 

c^i ] 



[^2] 













IE* 












m 





50 ±») 3 5 -c©«3trtStt. ±tt^- Krt© 
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NEMF 5 OKiiftJSn. 3 ST©*!] 

[0020] ±{4^- moMmmotpn&y r 'f-'^e^ 

a«&t*^^«-r€.WDM*:/7 3 23»Sifflg3#i. * 

tc, ±fi y - Krt<D^«?^©cf !8t7 r -r^-ceiiss 1 0 
^ItDit^^'f '^^4 0<!:©g?^*®iftfi5«:. 

©*iii7 T -</<eiMK 1 0 icmmL. m^^tmmm 

mo^mmo^pmy 7 ■< ^"i&m^i ot. m2<imy. 
fijuffi 1 0 (c«^ L. , i ^wmm t i^^mr 

■5WDMj!7 3 2 *sgBg3n-S, 
[0 02 1] cn6<DWDM*r/'5 3 2«. -tti-etlK 

tft*ilffliffl3is<tS3 0 (cSiBis nrte »3 . Ktafflfflifflj^ 
s«g3o«. mm^^o^fmy r ^^^me . *j<fcD^ 
^a^©itii«t7 r ^^msm i o *:A-ur . 

s«$(i®ffljts«§3 o«. rtSP(cMo*ai«# 
3 0 it. m*)mi)m:i>-r^m^\,t. *3«:^-rj:^«:. 

L*t»fiiBER, isJiVBER, (BER, <BE 
R2 ) *tKei/. BER, JeiTr*n«xES. BER, 
<!: B E R , i ©HjSc 6 tf sl^^fc. B E R a «±r*n{iS 



[00221 
[«3] 





<BERi 


BER,<BERj 


BER2< 











[«4] 





<BER, 


BER,<BER4 


BER4< 




JEM 


««: 





(BERi<B£R3<BBRs<BER4) 



BER4 (BER, <BER3 <BER2 <BER4 ) 
'^sSmO. BERa felT-C*ntfiE^. BERs tBE 
R« i©ra«t6l*S^<fc. BER« &Lk-Cilbtnm^tm 
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Jg-rS, i&*J> ^0**5, BER, . BERi . BER 

«M^<!:«Br-r S*>«*|{g©l9:lt:^(c J: i,, 
[00231 ±&-/- KF«3-C2|aJ5e3nfc*l3£l*3S». N 

EMF5 occji^sn. T^y- ff^vnM^tiftnm 

mmmsmmo. T»3fi-^«*-5f3 8. m2<D%y^ 

10 T»)m-^*-3f«©*ijSF«js;> *j<tiyf^*(iai3i6© 
^ 0 ^©wjtrt . ^$iiffl)ffl3iisits 3 0 . 

EMF5 otca^irrs. */c. T{a-''-K»ai5iss5 1 
{i. r5'-fex**»iK0K5©3feaBa^ae:-f>to:^^< 

ntmm.-r^. -e-©iem«:. ia»$oaiffl^<is3o«: 

( N E — O p S ; Network Element Operation System. 

20 JMT, «{c. NE-ops<ki>5. ) eoK^-rs. 

[0 0 2 4] ±{4-^-Frt©NEMF5 0*s, y 

F«S0IK5 1 WM-^^SmU. M2©3K^-r y 8 
«C^#^^?:jiS0^-2>. NEMF5 0K. ±fiy-Frt 

{ciagsn. ±fe^-Frt©i£«SJj«srfflj3isms3o. 

±>)M#ffl^:-:S»3 5. i>J:iyJ^l©3fe;!^W-?5^4 0{C 
^3tit:i»S. cntcj:*), i&^-Fl©*^, *J 
J:yf. Tfi^-F2©t«j^, S^JUftc. S4»ie:?T-f^fe 
( 6 . 10) ©t#J®*S«:^r -5 C i 7>J pjte-c* 
30 4. NEMFSOtt, Wi^l>1tmSLlfim\itlht. ^ 
5*fc««6«:Seo-C, 3Sfli^^©«f«t:7y-f-'^•6^&«t«l 

7t-Y-'<1 0{C«J»J#it«-<#*«*«»r-ri. 

«i*I»rL:fc«^«:». lffl©3fey^-f-^9^4O43j:Df0 

■C. jEls^SittJ^Si^JSL, -ecOfemSNE-OpS 

eotcjifti-r^, 

40 [00251 (l^©^tf--'>->7 -©Mta75r^*Ji 
C?4>«7 r >r^<{allS86©^7^©^)IH{C-:)l,»-Cift?g 

rs. S5. S6«, s-/-F©Kaa*5j:cKtfie7T 
-^/<e^8S6©#as*. NEMF5 0{ciifti-r4:^ri*© 

F 1 <mLmvir>i^xwm^rz>. ±») 4? 1 4 2 «. 

±0 ^^©^jfi^S©^!!^^- •?-©*- ^'ffi^:*!)^ L/crt 
§4NEMF 1 0 1 tCjilMl/ (i^T^f T'l 44) . NE 
MFIOHJ. ±»)*-if 1 4 2©*l5Ep«3Si&§<rri 
C^^!':/! 2 3) . 31ffl^««l7y-fv<ei|SgS6{c 

SO im^ri>fmmm^ksm^\ 0 2». ^^^^©(tiflt? 
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r-^'>'^'^53^lf§6<^)t«;SS*NEMF 10 HCjaifiL/ (X^ 

myr-i^^&t'^l 0©ttlS*NEMF 1 0 HcmuT 
i, 10). NEMF 1 0 U*. cn6©W 

(;^-?"'y:/l 0 7). cn«:<fc»3, NEMF 

1 0 i«. io^-^fii. afec^tc. ±ii.y-m'cm^ 
myr^ /<ejtigs 1 0 <Dt»«*A#-r -5. 

( 0 0 2 6 ] ^XK. Tfity - F 2 -C©«!iS©Sgn©Siig 10 

mmmm^m^ i o 3 «, aimi^fiDtfi^^ r ^^^&m 

6©tfcSS*T^4^- H«Slel8S 1 2 0 {cj^ffO (Xf^ 

0 8) . 0«(c. ^^©*«t7T-f^<eSI85l 0 
K:g«g^*!^I$I](a)fflj||$fflS 1 0 5 ^{i^0D7 y 

-f-'<£GSiMi o©«®4T<a^- Ki^isKi 2 occa 

»rr4 C^^^^'t/l 2 4) . Tfii>'-F«aHI{Sl 2 0 
-ene)<Dft#?rS:<t^-5 (;^r--.'7*l 4 0) . TO 
^jiL^r I 4 1 W. T•^^t#<D^^SS©^tt-'^•"7-©*- 
^ffiiSr^lJtL/fcrta;*. Tfit^- Flfa@8g 1 2 OtcM 20 
®f 4 C^^T^s-:/! 4 3), 

[0027} TH-y- mmmm 1 2 o«. ^n^sit 

L. (.:^f-vzfi 2 2) . -e®^. 3 (108. 

12 4. i4 3) a:>fH^ittit>x. mmm<Dipmy7 

©fflsssmsi 0 5«:. ^ti^timmi-^ c^f^v :/i 
3 0). mm^^o^tpmy 7 ^^^&m6(^w^-r^mm 
mmmmsmsi 0 3«. ^L/;te-?-n-en<ott«^. 

gur. ±&y- yp^ommmmm^ms i o 2«:^ 

-f ^tesiB 1 0 icmm-rif^mmmstsms 105 

G2I» 1 0 , gttfijmtcag LT±tiL>' - Krt 

(omtmmmm^m^ 1 0 4«:i^{frs (xf-?:?'! 0 

9) . 

[0028] ±iiLy- m<D^ri^ti<omm^mmm^ 
fts ( 1 0 2 . 1 0 4 ) T^^- Frt©-€-n-en® 
mmmmm^ms ( 1 0 a , 105) ip^fmi^m*^ 
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* L. -e-n?:NEMF 1 0 1 t,ce.^ti> (Xt^-^:/! 2 
6. 13 1). NEMFlOUi. cn<5.©««*Sffi 
L C^f'fT'l II). cntCJ:*). T{a^-K2-C*lJ 

j:Df^iisKntiai7 T >'^ejM8g ( 6 . 10) otmom 

«*A#-r-2.. NEMF 1 0 1 mraL/fc1t«©cfJ 
8) . M;^AS%t:fn«, H5©J&»K^f)|5l— ©#Ji?S: 

[0 0 2 9 ] 06«:7i^-rJ:^fC. NEMF10 1«. 
112), C©;^7-!'^1 1 2r. NEMF 1 0 

^»©*«7T'^^-cesiii5i 0'vw«)eA-5*>*«5e 

^5Bg«C. SmflltaifflillSmS (1 0 2~ 1 0 5 ) ©ft 
fR*^-r*«^i. SI«$fI{SPfflillS«S ( 1 0 2~1 
0 5 ) ©tt«*ttfflL.«C(,»t&^©2®»3©7Erffi*s*S, 

Kta*(Jiai«j^es (10 2-105) ©if#g* 

€M3-r*J©^«. «5KSe-3rNEMF 1 0 l*s. tpfit 
[0030} K ( 1 . 2 ) *5^tl^tiai«-r.5. 

6{c*iWi,^$iJiaijfe©^»)m©*i^F«gs. *5<t!yf^li 
if^©tWii7T>f/tesi»i 0K:*s\ii^m;sLWsmm*y 
m<ommf>m<Dmi^-^t>iitfi. ±&y- f 1 *sj:crFfi 

>'-F2*«ifc{C. a5©*-ca*sot>/c|Bl— ©ffl*^ 

*>-&K*fciti^«:ia»). 5Hi3fi©««7T-f-'-(ejiiis 
io^mr>w^i>t. nemf 1 0 i^jgiije-r-s. «t 
(c. «5©tprfe64m>fcS5»«:*/c.s. *^*fii. 3fe 

CXK. 31ffi^*j J:af^3g®4»ili7 r ^tejUllS ( 6 . 

1 0 ) icmm-r^mm^mmm^m^ (102-10 

[0 03 1 ] 
[^5] 







flJR ' " " 
















t 




(i 

« 














































«a*4 ) 











(^) (a) 
*i. ^«®tt>at7 T -/^teHiK 1 0 4e3i-r4sa*(i so 



(A) 

SOS 

(-() ©«a#M) . 
(2) ^s-itt^mjEi^T:^ 



(«5© 
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fHnmco^mv r -f ^^•e^8S i o ^mm-nsmm 
[003 2] ( 3 ) ^-■$imi!>mnv. ^mm(o<pmy 

^ (as© (/^) ©«8#jia) . 
n. 'mm(Ofpmy t -^^^•G^l« i o ^BM-ri>mmm 

(^) ®«l#fl8) . 

6«re3ii-r«>Eta$(iai3fe©ti' h^»)^*5s«<t3^3 
ti. ^«©*«t7 T 1 0 i^nmm 

SI36©1^5' h^»3**s3^{biii»l3*i:fe«^ (^5© 
(*) ©«B#M) . * 
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* [0 03 3) t(r3^©5af3©Jii^©'5l^. ±{4-^-Kl 
*jJ:crFfii^- K2 ifetClD-W^SgCCiSSTS^^CC 
©*. N EMF 1 0 1 *i, 31fflJft©cti«t:7 T -<'^•^SIISS 
6*^6, ^«S5©it>«l:7 r-f -'•senilis 1 0«:W»)§A 4 
i#iJ5£L, ■?-©*iJSl^S*NE-Op S{C®»]-rS 
T"^'^*! 1 9) . ±{55[>'-Kl*jJ:crFfi[^-K2*ia 

»i-rs««©rt§*j. BirKE©iffl*A*D-a-{c<bfc«:-aL< 

iiUJi^U, W9g;i)5:L<i:*iJ^U. S^-K (1. 
2) ©*iJ5eF«9^4NE-OpS«:a^L/ C^t^--^:/! 2 
10 1) . H5©*6»«:g|»)^-©#OT«r«l»3jI-r, C©« 
-g^-K (1.2) A>e^S*iii*a3*arc>n 

( 1 0 2~ 1 0 S ) ©tf«*ffifflL.)&:l,»r. N 
EMF 10 1**. 3Sffl^©tf«7T-/-''?e3IK6 4«^ 

vxmB-r^*\ 5^itJS©*«i7r'f-'-«esi8Si otc^ 

[0034] 
[^6] 



commit. ±{4^-Fl©±«)-=e-dffii> *Jj:crFfi[ 
>'-H2©T0*-a'ffi©3MS*!. i€>«:p^i«c-5fc 

ti^©*. NEMF 1 0 1 ». mmm<Dtpmy 7 j<B 

itSi«5El/v mm<DXf-yzfi 19K:ittf. 30 

[0 0 3 5]±fit^-Ki©±»)*-a?«i, *>j:crr& 

H 2 ©T 0 ^'«l©«£-r *F«i^*^ ±ffi©ift* 

B?ra©;^7"-y:/i 2 icciitf. JWTfc. ^^mm 
SISMS ( 1 0 2~ 1 0 5 ) ©t««©tt«*fiw-r4*i 

^. ^L.)5c(,>»^©)R7^tC*Jl,>T. i?a© 

*J;£^tcS-:5t,^-C, NEMF 1 0 l7!)i^i)#^*^ 
Lfiim^<DW]*)W^^miCr>{,>x^^i, NEMF 10 

1 «. iffi-'- Krt©ll 1 ©3fe;^ 5^ 4 0 fC. 

C^f-f r/1 1 3) , ||l©36x-^-^f=^ 40 
4 0«> 3SfflS©t^'i»7T-f>'^•G3^6*ie). ?fil^© 
*»7r 'f-'>-eiMSSl OtCWOS^^.. 

[0036] NEMF 10 Ui. TfiC>'- FF«J©»2© 

Krt©^i<i^©««i7r-f-'fejiaisi otcmmth^ 
mmmsmsio4icmm-ri> (.x^y^i 1 6) . ± 
&.y-h-pi(Dmm\mmmsms i o 4t*. smLtcm 

y r ^^c^ 1 0 K:mi^-ri>'^miimtsms i o s so 



(cai®T^> (Xr-f :7'1 1 4) . Tii-'- Kl*i©^*J 

spsssdsi 0 5«. ^Lfcmmt^^i:, r&y 

-F«ffllHl8Sl 20«:^-r-S (.:^r'yyri 15), 
[0 03 7] T{a^-K«a@BS12 0W. C©S«U 
A:^U##^m#*. »2©*:^-f t»^4 8K:jMmi/ (X 
7=-'?-7'l 3 2) . ^2©3fe;^-/ -^9^4 8W. Iiffl3g©ct' 

my7-(fiBmm6ifi^. ^?k<o<pmy r 

1 OtC^Dg^S. TOfi^ffl^-^r 1 4 1 TOm 

Tfil^-K'gSllKl2 0{CillMO (;^f-5':?"l 

43) . Tfi^-K'gapssi 2o». ^mutcmi 

^.^©*fii:7 r -r^N'eiiigs 1 0 icmm-nmmm 
wmm^m^i ostcesi-r-s (;^^-^7'i i 7) . t 

Krt©^tS*lJ®ffl^S<tg 1 0 S«. S«Lfct» 
^filJS©*Jl87r>f-'<esi8Sl 0*/l-b. EtaiM 

aijfefcaia or ±{4 ^ - f rt©^iwiaiffl2is«g 1 0 

4{c|©M-r-S (:^7-yy i 18). 
[ 0 0 3 8 ] ±fiy - Krt©Ktft*(l®fflj^<iS 1 0 4 
», •SMb/ctf^*. NEMF 1 0 1 icm^-r^ 
vZf\3Z). ±fil[y-Krt©±Ofi#ffl*-$ 142 

EMF 1 0 IJCi^L C^f^'vTT'l 4 4) . NEMFl 
0 1 ±0©-^^*-^! 1 4 2*««3£L//c*fl;crtg 

Tfit-'- Kf^©T')fi#ffl^^^' 1 4 1 *i«:£U/c 
m^PV&t^^ti^ti^L (.^^v:f\Zl . 12 
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«3&>**ijje-rs 2 9) . ^Lx. ^(omm 

rtg«rNE-OpS{ca»lL C^^f-i-:/! 2 1} . WZf 
[0 03 9] cn$-C«> NEMFlOl*^ i'©4J«l 

mati>:fjmc'Ok^x&mb-r:ittc. -^ic. ne-Op 

S*>e>NEMF 1 0 1 {c. *itt:7r-^-'^•Gj^8S(D^^)# 
-^^<eiSK6«:ajfil*i*Dyt»^«:«; nemf 10 1 10 

*liSft»«:*lffi N E - O p S K:j»ai-rS:Sr;ffi*i. 
(ctprnv 7 -i^^B^m 1 0 ?:fg«-C* -2>fcJ?)at-rU 

C©i#tt. NE-OpS3>>6NEMF 1 0 1«:^»)# 

[00401H7W. NE-OpS*>e»NEMF 1 0 1 

^i?^#JlB*^^7n-5^*- h-C*S, S'T, NE 
MP 1 0 1 NE - Op S*>6<D^#fi#*S#r-5 20 
i <X^yr^2 0 0) . 01<D5t:X-f "y5^4 0tC*fLr 
<;^^^':/2 0 1) , m\<fy^:^ 

^5S©«i3«j7T'<-'N-fi)iisgi oKgi^-rs 

ll««W8i»S6««Sl 0 4«:aiei/ (:xf^7::^2 0 2) . 

^msi^msi 0 4». ^<tbft:^tf^^#*. 
Tfii^- Frt©!^*aiiBi)iisms 1 0 bicmm^ (x 
^ r» 1 1) . T&^- Y^<ry^m&m^m^ i 30 

0 5 «, SMbifc^g^m^^Tfii-/- 1 
20{C<Bg|-rS (X^9:/2 1 2) . 
[0041] Tffi>'- 1 2 0 W. SMt/fc<W 

:r2 1 3) . M2©3fe:^-< ^r9^4 8«. 3KffiS5©t»>»7 

^jgSES© /^• "7 - * t # C i aw: J; D *IJ« b /cWSrt If 5: . 
Tfii-'- K^SlHlK 1 2 OWSiHttl/ 7-2 2 

1 ) . Tfe^- HeffiSK 1 2 0 tt. SftU)lfctt«*M 40 
«*«J8Pfflj|IS^Sl 0 5«:^^S {7.^v^Z 1 
4) , Km*ilSlfflillS«Sl 0 5». S(tl/fctf«4± 

Krt©stft^«ais<ts 1 0 Anc^-n, 

f-7:/2 1 5) , 

(0042] Sgta$(liiilffljilS«S 1 0 4 ». s« ofct» 
«*NEMF 1 0 ItceSI-rS (.rf.'f-v-fZ 1 6) . ± 
1 4 2«, ±.nm^<D^0.&<Oi<V~^ 
bl?t,»ffiK:J:OW5eL/t«5£f*9^«:NEMF 1 0 1 tCj^ 
frr-S (;^^7:?'2 2 0) NEMF 1 0 1 », ±0<i# 
ffl^j^if 1 4 2*s*B£Ufc*il5trtSJt. Ttt>'- Krt® 50 
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(X7-^.:7"2 0 4, 2 0 5) > 'm^mx.fc^m. 

^2 06) . NE-Op stcii^D-rS (;^f"v:/2 0 
7) , ^•3#A/cfm, HStcir-r^JiBtcse 

[0 04 3]«:*J. B!rf^©SiP'C«. NEMF 5 0** 

ffl©^g-c«^^€.ti^{c-Dc»rsi?go/c*s. C©NE 

MF5 0«. 3>fc::»-^J-C«g4t-SCii{)Pjte-C* 
-5, c©«^{c. =I>^:^cx-^rrt©-'^- ^•f'^;^^!6c<!: 
SCitcJ:*), fri^©S5«ci.L.07©*5a*itf*:>n 

cc-e. c©$(|p7'ni/'^A». 7n-^b-- {MB. 
®«) f'-<;^d' (FD) , CD-ROM«ci'{Cj:»)«|& 

sns. *yt> B(ra©ift^-c«. 2ffl©ti3iKt7T w-'^e 

IE3SStii4>©'Ctt«c<. 3<l«±©tfJitt7T-<Ae2l 
5?a<i:l^«l©5?ffi«:J:»). ^^teJ:Of^«)#;^*J5Jfi|-C 
ife©?^SItcS-:J^:R{*e<j«:5ttHJL/t*i, «?tE 

3li6©?i$jiSK:Kj£5n-s*>©-rttft<. -?-©ss*jaift 
bjartiffiffltctetira^^snrtgr* -5 c <!: ttiS7i&-c* 

[0044] 

\im<Dn^\ 3|Eii«:*j(,»-cpa^sn^»^i«©^-^f^ 
a«j&fe©«:j;r>T»€>n*jai**Sf#{csi^mtf. t 
i3©ffl»)-r*.5„ 

(2) *^?g{cj;*a«. 3iffllF.*JJ:J/^liJR©»i^©* 
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